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DETAILED ACTION 



1. This action is in response to papers filed 25 November 2002 in Paper No. 10 in which 
claims 1-6, 8-9, 15-8 were amended and claims 19-31 were added. All of the amendments 
have been thoroughly reviewed and entered. The previous rejections in the Office Action of 
Paper No. 8 dated 25 July 2002 are withdrawn in view of the amendments. All of the 
arguments have been thoroughly reviewed but are deemed moot in view of the amendments, 
withdrawn rejections and new grounds for rejection. New grounds for rejection are discussed. 



Election/Restrictions 

2. Newly submitted claims 27-31 are directed to an invention that is independent or 
distinct from the invention originally claimed for the following reasons: 

Newly submitted claims 27-31 are drawn to an invention that is independent and 
distinct from the invention originally claimed. Inventions are unrelated if it can be shown that 
they are not disclosed as capable of use together and they have different modes of operation, 
different functions, or different effects (MPEP § 806.04, MPEP § 808.01). In the instant case 
the different inventions the are not disclosed as capable of use together and they have different 
modes of operation and different functions. Specifically, the originally claimed invention 
operates by detecting an optical characteristic (e.g. fluorescence) of a quantum dot and the 
method functions to detect the presence of a single copy of a target nucleic acid. The newly 
filed claims are drawn to an invention that operates by contacting mutant DNA attached to a 
first and second sequence-tagged hybridization probes with a first and second oligonucleotide 
tag complementary to the first and second sequence tagged probes and the method functions 
to select mutant DNA away from a wild type DNA. Therefore, the different inventions are not 
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disclosed as capable of use together and they have different modes of operation and different 
functions. As such, the different inventions are independent and distinct and restriction is 
proper. 

Since applicant has received an action on the merits for the originally presented 
invention, this invention has been constructively elected by original presentation for 
prosecution on the merits. Accordingly, claims 27-31 are withdrawn from consideration as 
being directed to a non-elected invention. See 37 CFR 1.142(b) and MPEP § 821.03. 

Claims 1-26 are currently under prosecution. 



Claim Rejections - 35 USC §102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 
the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 
122(b), by another filed in the United States before the invention by the applicant for patent 
or (2) a patent granted on an application for patent by another filed in the United States 
before the invention by the applicant for patent, except that an international application 
filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application 
designated the United States and was published under Article 21(2) of such treaty in the 
English language. 

4. Claims 1-26 are rejected under 35 U.S.C. 102(e) as being anticipated by Bruchez et ai 
(U.S. Patent No. 6,274,323 Bl, filed 5 May 2000). 

The applied reference has a common inventor with the instant application. Based upon 
the earlier effective U.S. filing date of the reference, it constitutes prior art under 35 U.S.C. 
102(e). This rejection under 35 U.S.C. 102(e) might be overcome either by a showing under 37 
CFR 1.132 that any invention disclosed but not claimed in the reference was derived from the 
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inventor of this application and is thus not the invention "by another," or by an appropriate 
showing under 37 CFR 1.131. 

Regarding Claim 1, Bruchez et al disclose a method of detecting the presence of a 
single copy of a target nucleic acid in a sample the method comprising detecting an optical 
characteristic of a first and second quantum dot attached to said single copy wherein said first 
and second quantum dot are distinguishable thereby detecting said single copy of the target 
nucleic acid (Abstract, Column 16, lines 1-6, and Column 36, line 14-Column 37, line 44). 

Regarding Claim 2, Bruchez et al disclose the method further comprising quantitating 
the target by analyzing the detected optical characteristics (Column 21, lines 23-31 and 
Example 10, Column 45, line 53-Column 46, line 48). 

Regarding Claim 3, Bruchez et al disclose the method further comprising transcribing 
the target nucleic acid (Column 29, lines 20-24). 

Regarding Claim 4, Bruchez et al disclose the method wherein the target comprises 
DNA and transcribing comprises using a primer which anneals to a conserved region of the 
DNA and transcribes a polymorphic region (Column 29, lines 14-19 and Example 15, Column 
50, line 52-Column 51, line 55). 

Regarding Claim 5, Bruchez et al disclose the method wherein the primer is 
biotinylated and produced biotinylated DNA (Column 51, lines 15-22 and Column 51, line 66- 
Column 52, line 3) 

Regarding Claim 6, Bruchez et al disclose the method further comprising binding the 
transcribed target to a substrate (Column 51, lines 15-55). 

Regarding Claim 7, Bruchez et al disclose the method wherein the substrate comprises 
a streptavidin coated surface (Column 51, line 66-Column 52, line 3). 

Regarding Claim 8, Bruchez et al disclose the method further comprising removing 
unbound portions of the target (Column 51, lines 42-45). 
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Regarding Claim 9, Bruchez et al disclose the method further comprising probing the 
bound target using a sequence -tagged hybridization probe (Column 45, line 54-Column 46, line 
48, especially Column 46, lines 13-16 and 26-38). 

Regarding Claim 10, Bruchez et al disclose the method wherein the target comprises 
DNA having at least one point mutation and probing comprises binding the probe to at least 
one point mutation (Column 51, lines 7-14). 

Regarding Claim 11, Bruchez et al disclose the method wherein the target comprises 
wild type DNA and probing comprises binding the probe to the wild type DNA (ColumnSO, line 
54-Column 51, line 14). 

Regarding Claim 12, Bruchez et al disclose the method further comprising removing 
non-specifically bound probe (Column 51, lines 42-45). 

Regarding Claim 13, Bruchez et al disclose the method wherein each quantum dot has 
an attached oligonucleotide tag and labeling comprises binding each tag with a complementary 
sequence of the sequence tagged probe (Column 45, line 54-Column 46, line 48, especially 
Column 46, lines 13-16 and 26-38). 

Regarding Claim 14, Bruchez et al disclose the method further comprising removing 
unbound quantum dots (Column 51, lines 42-45). 

Regarding Claim 15, Bruchez et al disclose the method wherein said detecting 
comprises scanning the substrate with a resolution capable of detecting an optical 
characteristic of a single quantum dot (Column 15, line 34-Column 16, line 6 and Column 19, 
lines 45-66). 

Regarding Claim 16, Bruchez et al disclose the method further comprising quantitating 
the target by analyzing the detected optical characteristic wherein analyzing comprises 
counting the number of quantum dots within an area of the substrate (Column 19, lines 45- 
66). 
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Regarding Claim 17, Bruchez et al disclose a method of detecting the presence of a 
single copy of a target nucleic acid in a sample comprising detecting an optical characteristic of 
a first quantum dot and a second quantum dot attached to said single copy wherein said first 
and second quantum dot are distinguishable thereby detecting a single copy of said target and 
quantitating the target by analyzing the detected emitted fluorescence (Column 19, lines 45-66; 
Column 36, line 14-Column 37, line 44; and Examples 11-15). 

Regarding Claim 18, Bruchez et al disclose a method of detecting the presence of a 
single copy of a target comprising transcribing said single copy using a primer comprising an 
immobilizable label to form an immobilizable target, immobilizing said immobilizable target on 
a solid support, contacting the immobilized target with a sequence tagged hybridization probe, 
detecting an optical characteristic of a quantum dot conjugate comprising a first quantum dot, 
second quantum dot and a nucleic acid sequence complementary to a portion of the sequence 
tagged probe (Example 10, Column 45, line 53-Column 46, line 48). 

Regarding Claim 19, Bruchez et al disclose the method wherein said optical 
characteristic is detected by coincidence detection (Column 20, line 4-Column 21, line 22). 

Regarding Claims 20-22, Bruchez et al disclose the method further comprising 
resolving the optical characteristic of the first and second quantum dot form a quantum dot 
not attached to the single copy of the target (Column 17, lines 33-47). 

Regarding Claim 23, Bruchez et al disclose the method wherein the quantum dots are 
distinguishable by an optical characteristic selected from fluorescence spectrum, fluorescence 
emission, fluorescence excitation, uv absorbance visible light absorbance, fluorescence 
quantum yields fluorescence lifetime and light scattering (Column 9, lines 37-56). 

Regarding Claim 24, Bruchez et al disclose the method wherein the optical 
characteristic is fluorescence (Column 9, lines 37-56). - 

Regarding Claim 25, Bruchez et al disclose the method wherein the first and second 
dots are distinguishable as a first and second color (Column 20, lines 8-44). 
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Regarding Claim 26, Bruchez et al disclose the method wherein the first and second 
color combine to form a third color that is distinguishable (Column 20, lines 8-44). 



5. Claims 1-3, 17, 19-21 and 23-26 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Weiss et al (U.S. Patent No. 6,207,392 Bl, filed 1 March 1999). 

Regarding Claim 1, Weiss et al disclose a method of detecting the presence of at least 
one target nucleic acid sequence (i.e. detectable substance, Column 4, lines 15-20, 28-35 and 
54-56) in a sample comprising: detecting the optical characteristic of a first and second 
quantum dot attached to a target nucleic acid sequence (Column 12, lines 7-37); and detecting 
the labeled target nucleic acid by detecting fluorescence emitted by the quantum dot wherein 
detection of fluorescence in the sample indicates the presence of at least one target nucleic acid 
sequence, wherein the labeling is via bonding of the nucleic acid affinity molecule to its 
complementary sequence (Column 4, lines 27-47 and Claim 114). 

Regarding Claim 2, Weiss et al disclose the method further comprising quantitating 
the target sequence by analyzing the detected emitted fluorescence (Column 19, lines 41-48 
and Claim 127). 

Regarding Claim 3, Weiss et al disclose the method further comprising transcribing 
the target nucleic acid sequence i.e. PCR (Column 25,line 62-Column 26, line 48). 

Regarding Claim 17, Weiss et al disclose a method of detecting the presence of at least 
one target nucleic acid sequence in a sample (i.e. detectable substance) in a sample 
comprising: labeling at least one target nucleic acid sequence with at least one quantum dot; 
and detecting the labeled target nucleic acid by detecting fluorescence emitted by the quantum 
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dot wherein detection of fluorescence in the sample indicates the presence of at least one target 
nucleic acid sequence; and quantitating the target sequence by analyzing the detected emitted 
fluorescence, wherein the labeling is via bonding of the nucleic acid affinity molecule to its 
complementary sequence (Column 4, lines 27-47 , Column 19, lines 41-48 and Claims 114 and 
127). 

Regarding Claim 19, Weiss et al disclose teach the method wherein said optical 
characteristic of the quantum dot is detected by coincidence detection (Column 17, lines 1 1- 
31)- 

Regarding Claims 20-21, Weiss et al disclose the method wherein resolving the optical 
characteristic of the first and second quantum dot form a quantum dot not attached to the 
single copy of the target (Column 17, lines 11-31). 

Regarding Claim 23, Weiss et al disclose the method wherein the quantum dots are 
distinguishable by an optical characteristic selected from fluorescence spectrum, fluorescence 
emission, fluorescence excitation, uv absorbance visible light absorbance, fluorescence 
quantum yields fluorescence lifetime and light scattering (Column 18, line 57-Column 19, line 
33). 

Regarding Claim 24, Weiss et al disclose the method wherein the optical characteristic 
is fluorescence (Column 18, line 57-Column 19, line 16). 

Regarding Claim 25, Weiss et al disclose the method wherein the first and second dots 
are distinguishable as a first and second color (Column 17, lines 11-31). 

Regarding Claim 26, Weiss et al disclose the method wherein the first and second color 
combine to form a third color that is distinguishable (Column 17, lines 11-31). 
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Response to Arguments 

6. Applicant argues that Weiss et al does not disclose the instantly claimed "counting a 
single copy of a target nucleic acid". In response to applicant's argument that the references 
fail to show certain features of applicant's invention, it is noted that the features upon which 
applicant relies (i.e., counting) are not recited in the rejected claim(s). Although the claims are 
interpreted in light of the specification, limitations from the specification are not read into the 
claims. See In re Van Geuns, 988 F.2d 1 181, 26 USPQ2d 1057 (Fed. Cir. 1993). 

Applicant further argues that in contrast to the instantly claimed invention, Weiss et al 
teach signal detection as an average of all emission arising from a collective population. The 
argument has been considered but is not found persuasive because Weiss et al specifically 
teach their method detects a single copy as claimed (Column 4, lines 15-20, 28-35 and 54-56). 



Claim Rejections - 33 USC §103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived by 
the manner in which the invention was made. 

8. Claims 1-8, 17-26 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Singer et al (U.S. Patent No. 5,866,331, issued 2 February 1999) in view of Bawandi et al 



(U.S. Patent No. 6,306,610, filed 17 September 1999). 
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Regarding Claim 1, Singer et al teach a method of detecting the presence of a single 
copy of a target nucleic acid in a sample the method comprising detecting an optical 
characteristic of a first and second label attached to said single copy wherein said first and 
second label are distinguishable thereby detecting said single copy of the target nucleic acid 
(Abstract, Column 1, lines 45-67 and Claim 1) but they do not teach the label is a quantum 
dot. However, quantum dot labels were well known in the art at the time the claimed invention 
was made as taught by Bawandi et al. Bawandi et al teach a similar method comprising 
detecting an optical characteristic of quantum dots attached to a target wherein quantum dots 
are distinguishable (Column 27, lines 23-36 and Example 10, Column 34, lines 29-55) and 
they also teach the advantages of quantum dots i.e. broad range of excitation wavelengths, 
high fluorescent intensity, target affinity, facilitate detection of location and binding of target, 
emission spectra of line widths as narrow and 25-30 nm, high resolution linewidths all of 
which facilitate simultaneous detection and discrimination of a plurality of targets (Column 4, 
lines 7-56). It would have been obvious to one of ordinary skill in the art at the time the 
claimed invention was made to modify the labels of Singer et al with the quantum dot labels of 
Bawandi et al based on the quantum dot advantages taught by the later i.e. broad range of 
excitation wavelengths, high fluorescent intensity, target affinity, facilitate detection of location 
and binding of target, emission spectra of line widths as narrow and 25-30 nm, high resolution 
linewidths all of which facilitate simultaneous detection and discrimination of a plurality of 
targets (Column 4, lines 7-56). 

Regarding Claim 2, Singer et al teach the method further comprising quantitating the 
target by analyzing the detected optical characteristics (Column 7, lines 13-18). 

Regarding Claim 3, Singer et al teach the method further comprising transcribing the 
target nucleic acid i.e. mRNA is produced by the cell prior to in situ hybridization (Column 11, 
line 56-Column 12, line 4). 
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Regarding Claims 4, 5 & 7, Singer et al teach the method wherein the target is 
transcribed (Column 1 1, line 56-Column 12, line 4) but they do not teach the target comprises 
DNA transcribed using a primer which anneals to a conserved region of the DNA and 
transcribes a polymorphic region. However, Bawandi et al teach the similar method wherein 
the target is transcribed DNA comprising a polymorphic region (Column 20, lines 11-27) and 
provides a biotinylated DNA and the substrate is comprises streptavidin (Example 10, Column 
34, lines 29-55). It would have been obvious to one of ordinary skill in the art at the time the 
claimed invention was made to apply the polymorphic DNA target of Bawandi et al to the 
nucleic acid target of Singer et al based on the polymorphic interests and preference taught by 
Bawandi et al (Column 20, lines 24-27) for the expected benefit of detecting diagnostically 
important nucleic acids. 

Regarding Claim 6, Singer et al teach the method further comprising binding the 
transcribed target to a substrate (Column 11, line 62-Column 12, line 52). 

Regarding Claim 8, Singer et al disclose the method further comprising removing 
unbound portions of the target (Column 12, lines 27-33). 

Regarding Claim 17, Singer et al teach a method of detecting the presence of a single 
copy of a target nucleic acid in a sample comprising detecting an optical characteristic of a first 
and second label attached to said single copy wherein said labels are distinguishable thereby 
detecting a single copy of said target and quantitating the target by analyzing the detected 
emitted fluorescence (Abstract, Column 1, lines 45-67 and Claim 1) but they do not teach the 
label is a quantum dot. However, quantum dot labels were well known in the art at the time 
the claimed invention was made as taught by Bawandi et al. Bawandi et al teach a similar 
method comprising detecting an optical characteristic of quantum dots attached to a target 
wherein quantum dots are distinguishable (Column 27, lines 23-36 and Example 10, Column 
34, lines 29-55) and they also teach the advantages of quantum dots i.e. broad range of 
excitation wavelengths, high fluorescent intensity, target affinity, facilitate detection of location 




- Application/ Control Number: 09/882,193 Page 12 

Art Unit: 1634 

and binding of target, emission spectra of line widths as narrow and 25-30 nm, high resolution 
linewidths all of which facilitate simultaneous detection and discrimination of a plurality of 
targets (Column 4, lines 7-56). It would have been obvious to one of ordinary skill in the art at 
the time the claimed invention was made to modify the labels of Singer et al with the quantum 
dot labels of Bawandi et al based on the quantum dot advantages taught by the later i.e. broad 
range of excitation wavelengths, high fluorescent intensity, target affinity, facilitate detection of 
location and binding of target, emission spectra of line widths as narrow and 25-30 nm, high 
resolution linewidths all of which facilitate simultaneous detection and discrimination of a 
plurality of targets (Column 4, lines 7-56). 

Regarding Claim 18, Singer et al disclose a method of detecting the presence of a single 
copy of a target comprising transcribing said single copy immobilizing said target on a solid 
support, contacting the immobilized target with a hybridization probe, detecting an optical 
characteristic of the label and probe to thereby detect the single copy (Abstract, Column 1, 
lines 45-67 and Claim 1) but they do not teach the label is a quantum dot and they do not 
teach using a primer comprising an immobilizable label to form an immobilizable target. 
However, quantum dot and immobilizable labels were well known in the art at the time the 
claimed invention was made as taught by Bawandi et al. Bawandi et al teach a similar method 
comprising detecting an optical characteristic of quantum dots attached to a target wherein 
quantum dots are distinguishable and wherein the DNA is transcribed to provide an 
immobilizable target (Column 27, lines 23-36 and Example 10, Column 34, lines 29-55) and 
they also teach the advantages of quantum dots i.e. broad range of excitation wavelengths, 
high fluorescent intensity, target affinity, facilitate detection of location and binding of target, 
emission spectra of line widths as narrow and 25-30 nm, high resolution linewidths all of 
which facilitate simultaneous detection and discrimination of a plurality of targets (Column 4, 
lines 7-56). It would have been obvious to one of ordinary skill in the art at the time the 
claimed invention was made to modify the labels of Singer et al with the quantum dot labels of 
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Bawandi et al based on the quantum dot advantages taught by the later i.e. broad range of 
excitation wavelengths, high fluorescent intensity, target affinity, facilitate detection of location 
and binding of target, emission spectra of line widths as narrow and 25-30 nm, high resolution 
linewidths all of which facilitate simultaneous detection and discrimination of a plurality of 
targets (Column 4, lines 7-56). 

Regarding Claim 19, Bawandi et al teach the method wherein said optical characteristic 
of the quantum dot is detected by coincidence detection (Column 27, lines26-30). 

Regarding Claims 20-22, Bawandi et al teach the method wherein resolving the optical 
characteristic of the first and second quantum dot form a quantum dot not attached to the 
single copy of the target (Column 27, line 60-Column 28, line 10). 

Regarding Claim 23, Bawandi et al teach the method wherein the quantum dots are 
distinguishable by an optical characteristic selected from fluorescence spectrum, fluorescence 
emission, fluorescence excitation, uv absorbance visible light absorbance, fluorescence 
quantum yields fluorescence lifetime and light scattering (Column 15, lines 9-49). 

Regarding Claim 24, Bawandi et al teach the method wherein the optical characteristic 
is fluorescence (Column 15, lines 9-49). 

Regarding Claim 25, Bawandi et al teach the method wherein the first and second dots 
are distinguishable as a first and second color (Column 14, lines 38-62). 

Regarding Claim 26, Bawandi et al teach the method wherein the first and second color 
combine to form a third color that is distinguishable (Column 14, lines 38-62). 



9. Claims 4-14 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Weiss et al (U.S. Patent No. 6,207,392, filed 1 March 1999) and Soderlund et al (U.S. Patent 
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No. 6,013,431, filed 2 December 1993) in view of Chan et al (Science, 25 September 1998, 
281: 2016-2018). 

Regarding Claim 4, Weiss et al teach a method of detecting the presence of a single 
copy of target nucleic acid sequence (i.e. detectable substance, Column 4, lines 15-20, 28-35 
and 54-56) in a sample comprising: detecting the optical characteristic of a first and second 
quantum dot attached to a target nucleic acid sequence (Column 12, lines 7-37); and detecting 
the labeled target nucleic acid by detecting fluorescence emitted by the quantum dot wherein 
detection of fluorescence in the sample indicates the presence of at least one target nucleic acid 
sequence, wherein the labeling is via bonding of the nucleic acid affinity molecule to its 
complementary sequence (Column 4, lines 27-47 and Claim 1 14) and further comprising 
transcribing the target nucleic acid sequence i.e. PCR (Column 25,line 62-Column 26, line 48) 
but they do not specifically teach the transcribing provides a polymorphic region of DNA. 
However, transcribing a target sequence via PCR to produce polymorphic regions of DNA was 
well known and routinely practiced in the art at the time the claimed invention was made as 
taught by Soderlund et al. who teach a similar method of target detection comprising: labeling 
at least one target nucleic acid sequence; and detecting the labeled target nucleic acid and they 
specifically teach transcribing the target using a primer which anneals to a conserved region of 
DNA to transcribe a polymorphic region of DNA (Example 1, Column 9, line 50-Column 11, line 
52). Additionally, Soderlund et al teach that because numerous inherited diseases are caused 
by polymorphisms, methods for detecting polymorphic regions is are clinically important 
(Column 1, lines 35-65). It would have been obvious to one of ordinary skill in the art at the 
time the claimed invention was made to apply the transcription of a polymorphic target region 
of Soderlund et al to the transcription of Weiss et al based on the clinical importance of 
polymorphisms as taught by Soderlund et al (Column 1, lines 35-65). Therefore, one skilled in 
the art would have been motivated to transcribe and detect polymorphic regions of DNA for the 
obvious benefits of diagnosing clinically important DNA sequences. 
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Alternatively, it would have been obvious to one of ordinary skill in the art at the time 
the claimed invention was made to modify the radioactive label and detection of Soderlund et al 
with the quantum dot labeling and detecting as taught by Weiss et al because it was well 
known in the art that radioactive labels are hazardous and short lived as taught by Chan et al 
(first paragraph). Chan et al also teach that quantum dot labeling solves these problems by 
providing safe and long life labels which are extremely sensitive and DN A- attachable (page 
2016, first full paragraph). Therefore, It would have been obvious to one of ordinary skill in 
the art at the time the claimed invention was made to substitute the radioactive labels of 
Soderlund et al with the quantum dot labels of Weiss et al based on the teaching of Chan et al 
for the obvious benefits of safety, label life, sensitivity and biocompatibility (Chan et al, page 
2016, first full paragraph). 

Regarding Claim 5, Soderlund et al teach their similar method wherein the primers 
comprises a biotinylated primer thereby producing a biotinylated DNA ( Column 9, line 55- 
Column 10, line 8). 

Regarding Claim 6, Soderlund et al teach their similar method comprising binding the 
transcribed target to a substrate (Column 10, lines 32-51). 

Regarding Claim 7, Soderlund et al teach their similar method wherein the substrate 
comprises a streptavidin coated surface (Column 10, lines 32-51). 

Regarding Claim 8, Soderlund et al teach their similar method further comprising 
removing unbound portions of target sequence i.e. washing (Column 10, lines 32-51). 

Regarding Claim 9, Weiss et al teach the method comprising probing the bound target 
using a sequence-tagged hybridization probe (Column 15, lines 45-60). 

Regarding Claim 10, Soderlund et al teach their similar method wherein the target 
comprises DNA having at least one point mutation (i.e. apolipoprotein E) and the probing 
comprises binding the probe to the at least one point mutation (Column 1, line 66-Column 2, 
line 7 and Column 10, lines 54-67). 



o ^ 

v Application/ Control Number: 09/882,193 Page 16 

Art Unit: 1634 

Regarding Claim 11, Soderlund et al teach their similar method wherein the target 
comprises wild type DNA and probing comprises binding the probe to the wild type DNA i.e. 
wild type and mutant targets are detected (Column 11, lines 25-38). 

Regarding Claim 12, Weiss et al teach the method further comprising removing non- 
specifically bound probes (Claim 115). 

Regarding Claim 13, Weiss et al teach the method wherein the quantum dot has an 
attached oligonucleotide tag and labeling comprises binding each tag with a complementary 
sequence of each sequence-tagged hybridization probe (Column 15, lines 45-64). 

Regarding Claim 14, Weiss et al teach the method further comprising removing 
unbound quantum dots (Claim 115). 

Regarding Claim 18, Soderlund et al teach a method of detecting the presence of a 
single copy of a target nucleic acid in a sample comprising: transcribing a target nucleic acid 
using a primer that is complementary to a portion of said target and that comprises an 
immobilizable label to form an immobilizable target sequence; immobilizing said immobilizable 
target on a solid support to form an immobilized target sequence; probing said immobilized 
target sequence using a sequence-tagged hybridization probe which is complementary to a 
portion of said target sequence; labeling said immobilized sequence; and detecting the labeled 
immobilized target sequence to thereby detect the presence of said target (Example 1, Column 
9, line 50-Column 11, line 52) wherein the detected label is a radioactive label (Column 11, 
lines 17-24) but they do not teach a quantum dot conjugate wherein the conjugate comprises a 
quantum dot and nucleic acid sequence complementary to a portion of a hybridization probe. 
However, Weiss et al teach a similar method wherein the detection of the target is via quantum 
dot conjugates. Specifically, Weiss et al teach transcribing a target sequence, probing using a 
sequence-tagged hybridization probe complementary to a portion of the target sequence; 
labeling the target sequence with a quantum dot conjugate comprising a quantum dot and a 
nucleic acid sequence complementary to a portion of the probe; and detecting fluorescence 
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emitted by the quantum dot to indicate the presence of the target sequence (Column 15, line 
22-Column 16, line 35) wherein the quantum dot complexes are stable under various 
environmental conditions and permit simultaneous or sequential detection of a large number of 
targets (Column 29, lines 42-57). it would have been obvious to one of ordinary skill in the art 
at the time the claimed invention was made to modify the radioactive label and detection of 
Soderlund et al with the quantum dot labeling and detecting as taught by Weiss et al because 
it was well known in the art that radioactive labels are hazardous and short lived as taught by 
Chan et al (first paragraph). Chan et al also teach that quantum dot labeling solves these 
problems by providing safe and long life labels which are extremely sensitive and DNA- 
attachable (page 2016, first full paragraph). Therefore, It would have been obvious to one of 
ordinary skill in the art at the time the claimed invention was made to substitute the 
radioactive labels of Soderlund et al with the quantum dot labels of Weiss et al based on the 
teaching of Chan et al for the obvious benefits of safety, label life, sensitivity and 
biocompatibility (Chan et al, page 2016, first full paragraph). 

Regarding Claim 22, Weiss et al teach the method wherein resolving the optical 
characteristic of the first and second quantum dot form a quantum dot not attached to the 
single copy of the target (Column 17, lines 11-31). 

Response to Arguments 
10. Applicant reiterates the above arguments that Weiss et al does not disclose the 
instantly claimed "counting a single copy of a target nucleic acid" and that in contrast to the 
instantly claimed invention, Weiss et al teach signal detection as an average of all emission 
arising from a collective population. The arguments have been considered as addressed above 
i.e. Weiss et al do teach detecting the presence of a single copy as claimed (Column 4, lines 15- 
20, 28-35 and 54-56). 
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Applicant further argues that because Bawendi, Soderlund and Chan do not teach 
detecting a single copy, they do not cure the deficiencies of Weiss et al. The argument has 
been considered but is not found persuasive for the reasons stated above. 



11. Claims 15 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over Weiss 
et al (U.S. Patent No. 6,207,392, filed 1 March 1999) and Soderlund et al (U.S. Patent No. 
6,013,431, filed 2 December 1993) in view of Chan et al (Science, 25 September 1998, 281: 
2016-2018) as applied to Claim 6 above and further in view of Bawandi et al (U.S. Patent No. 
6,306,610 Bl, filed 17 September 1999). 

Regarding Claims 15 and 16, Weiss et al teach a method of detecting the presence of at 
least one target nucleic acid sequence (i.e. detectable substance) in a sample comprising: 
labeling at least one target nucleic acid sequence with at least one quantum dot; and detecting 
the labeled target nucleic acid by detecting fluorescence emitted by the quantum dot wherein 
detection of fluorescence in the sample indicates the presence of at least one target nucleic acid 
sequence, wherein the labeling is via bonding of the nucleic acid affinity molecule to its 
complementary sequence (Column 4, lines 27-47 and Claim 1 14) and further comprising 
transcribing the target nucleic acid sequence i.e. PCR (Column 25,line 62-Column 26, line 48) 
wherein the quantum dot has an attached oligonucleotide tag and labeling comprises binding 
each tag with a complementary sequence of each sequence-tagged hybridization probe i.e. 
binding the oligonucleotide tag to a sequence to which the probe binds by complementation 
(Column 15, lines 45-64) but they do not specifically teach the transcribing provides a 
polymorphic region of DNA. However, transcribing a target sequence via PCR to produce 
polymorphic regions of DNA was well known and routinely practiced in the art at the time the 
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claimed invention was made as taught by Soderlund et al. who teach a similar method of target 
detection comprising: labeling at least one target nucleic acid sequence; and detecting the 
labeled target nucleic acid and they specifically teach transcribing the target using a primer 
which anneals to a conserved region of DNA to transcribe a polymorphic region of DNA 
(Example 1, Column 9, line 50-Column 11, line 52) wherein the primers comprises a 
biotinylated primer thereby producing a biotinylated DNA ( Column 9, line 55-Column 10, line 
8) and binding the transcribed target to a substrate (Column 10, lines 32-51). 

Additionally, Soderlund et al teach that because numerous inherited diseases are 
caused by polymorphisms, methods for detecting polymorphic regions is are clinically 
important (Column 1, lines 35-65). It would have been obvious to one of ordinary skill in the 
art at the time the claimed invention was made to apply the transcription of a polymorphic 
target region of Soderlund et al to the transcription of Weiss et al based on the clinical 
importance of polymorphisms as taught by Soderlund et al (Column 1, lines 35-65). 
Therefore, one skilled in the art would have been motivated to transcribe and detect 
polymorphic regions of DNA for the obvious benefits of diagnosing clinically important DNA 
sequences. 

Alternatively, it would have been obvious to one of ordinary skill in the art at the time 
the claimed invention was made to modify the radioactive label and detection of Soderlund et al 
with the quantum dot labeling and detecting as taught by Weiss et al because it was well 
known in the art that radioactive labels are hazardous and short lived as taught by Chan et al 
(first paragraph). Chan et al also teach that quantum dot labeling solves these problems by 
providing safe and long life labels which are extremely sensitive and DNA-attachable (page 
2016, first full paragraph). Therefore, It would have been obvious to one of ordinary skill in 
the art at the time the claimed invention was made to substitute the radioactive labels of 
Soderlund et al with the quantum dot labels of Weiss et al based on the teaching of Chan et al 
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for the obvious benefits of safety, label life, sensitivity and biocompatibility (Chan et al, page 
2016, first full paragraph). 

Weiss et al and Soderlund et al do not teach detecting comprises scanning the 
substrate with resolution capable of detecting fluorescence emitted by a single quantum dot 
(Claim 15) and they do not teach quantitating the target by counting the number of quantum 
does within an area (Claim 16). However, Chan et al and Bawandi et al teach that single 
quantum dot complexes are detectable and countable (Chan, page 2018, middle column, last 
paragraph and Bawandi, Column 28, lines 11-24). It would have been obvious to one of 
ordinary skill in the art at the time the claimed invention was made to apply the single 
quantum dot detection and counting of Chan et al and Bawandi et al to the quantum dot 
detection of Weiss et al to thereby detect and count a single quantum dots for the obvious 
benefits of analyzing real-time in situ events as taught by Chan et al (page 2018, middle 
column, last paragraph). 



Double Patenting 

12. The nonstatutory double patenting rejection is based on a judicially created doctrine 
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or 
improper timewise extension of the "right to exclude" granted by a patent and to prevent 
possible harassment by multiple assignees. See In re Goodman, 1 1 F.3d 1046, 29 
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re 
Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 
USPQ 619 (CCPA 1970);and, In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) may be used to 
overcome an actual or provisional rejection based on a nonstatutory double patenting ground 
provided the conflicting application or patent is shown to be commonly owned with this 
application. See 37 CFR 1.130(b). 

Effective January 1, 1994, a registered attorney or agent of record may sign a terminal 
disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37 
CFR 3.73(b). 
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13. Claims 1-3 and 17 are rejected under the judicially created doctrine of obviousness- type 
double patenting as being unpatentable over claims 1, 3, 6, 10 and 11 of U.S. Patent No. 
6,274,323 Bl. Although the conflicting claims are not identical, they are not patentably 
distinct from each other because both sets of claims are drawn to methods for detecting a 
target nucleic acid by detecting fluorescence emitted by a quantum dot and differ only in the 
patent claims recite additional method steps e.g. (b) combining with said sample a specific 
binding molecule. However, the instant claims recite "said method comprising" which 
encompasses the additional method steps of the patent claims. Additionally, while the instant 
claims do not recite the "combining" of patent step (b), the combining is inherent in the 
transcribing of instant claim 3. Therefore, the instantly claimed methods are obvious in view 
of the patent methods drawn to the species. 

Response 

14. Applicant's intent to file a terminal disclaimer upon indication of allowable subject 
matter is acknowledged. 



15. Claims 1-26 are provisionally rejected under the judicially created doctrine of 
obviousness-type double patenting as being unpatentable over claims 1-8 and 10 of copending 
Application No. 09/784,866. Although the conflicting claims are not identical, they are not 
patentably distinct from each other because both sets of claims are drawn to detecting a single 
copy target nucleic acid by detecting an optical characteristic of a first and second quantum 
dot and differ only in the '866 method is drawn to "counting" and comprising a detecting 
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method step wherein the target is immobilized while the instant method is drawn to "detecting" 
the target nucleic acid and comprises a similar detecting step. However, instant claims 6-16 
and are drawn to the immobilized target. Additionally, the '866 counting requires the instantly 
claimed detecting as evidenced by the method steps of the '866 claim. As such, both sets of 
claims are drawn to similar methods and differ only in the arrangement of the limitations 
within the claims. 

This is a provisional obviousness-type double patenting rejection because the 
conflicting claims have not in fact been patented. 




Conclusion 

16. No claim is allowed. 

17. Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to BJ Forman whose telephone number is (703) 306-5878. The examiner can normally be 
reached on 6:30 TO 4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Gary 
Jones can be reached on (703) 308-1 152. The fax phone numbers for the organization where this 
application or proceeding is assigned are (703) 308-4242 for regular communications and (703) 308-8724 
for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding should 
be directed to the receptionist whose telephone number is/(703) 308-0196. 

¥ 

BJ Forman, Ph.D. 
Patent Examiner 

Art Unit: 1634 
February 4, 2003 



